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Japanese Patent Publication No. 19665/1981 
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Laid-open No. 18433/1976 

Laid-open Date: February 14, 1976 

Inventors: Toshiaki Suzuki 

Yoshiaki Daimatsu 
Kohzoh Fujita 

Applicant: Matsushita Electric Industrial Co., Ltd. 
Title of the invention: ELECTRONIO- DATA CARD 
CLAIM: 

1 An electronic data card having a substrate of an 
arbitrary shape such as a card-like shape, a key-holder- 
like shape, a spherical shape, or a cylindrical shape, 
and a PROM chip provided on said substrate which 
comprises a programmable read-only memory (PROM) into 
which data to be stored can be written even after being 
set in the manufacture of said card, a plurality of 
terminals connected to said programmable . read-only 
memory, and a control unit which controls said terminals 
in a determined order such that it is allowed to access 
said programmable read-only memory. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to an electronic data 



-1- 




card in which an input signal recording medium such as a 
magnetic tape, a magnetic card, an OCR card, or a bar 
code card, each of which has conventionally been used as 
an input signal recording medium relative to a data 
processor, is not composed simply as an element relative 
to a data processor but is composed as a device which 
performs part of the functions of a data processor to 
which the input signal is to be supplied, and which is 
thus adapted to allow a signal to be transmitted directly 
as an electric signal. 

As described above, a conventional data card which 
may include a magnetic tape for supplying a data 
processor with a certain input signal is, in brief, a 
mere storage element, and in order to supply an input 
signal from a data card of this type to a data processor, 
the arrangement has been such that the data processor is 
able to process the input signal only after the contents 
to be stored have been converted into a corresponding 
electric signal and read by making use of a sensor, for 
example, a magnetic head or an OCR, which is of a type 
corresponding to the relevant data card, and after the 
electric signal has been subjected to a suitable waveform 
treatment . 

Therefore, conventional data cards encounter 
problems which vary in accordance with the type of 
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recording media employed in the cards. For instance, 
when a magnetic medium is used in a data card, the data 
carried by the card tends to be affected by the external 
magnetic fields, while when the data is recorded in a 
form that allows optical identification by means of an 
OCR or OMR, it is affected by spots or marks on the 
surface or by a change in the configuration of the 
substrate. All of such problems may lead to imprecise 
detection of the data at the time of reading by the 
sensor. In addition, there are other defects such as, 
for instance, that of a magnetic t^pe or a magnetic card 
in which the degree of precision of data-reading tends to 
be affected by the degree of precision of the component 
parts . 

An object of the present invention is to eliminate 
the problems of the prior art by composing a data card as 
a device which performs part of the functions of the data 
processor, and provides an electronic data card having a 
substrate on which a PROM (a programmable ROM) in which 
techniques such as the IC technique are used as well as a 
plurality of electrodes connected thereto are provided. 

First, some examples of conventional data cards are 
shown in the drawings. Fig. 1 shows, by way of example, 
a credit card in which a magnetic member 1 for recording 
data is provided on a portion of a plastic substrate 2. 
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Fig. 2 shows, by way of example, a key in which a 
plurality of magnetic members 4 are embedded in a 
metallic key body 3, and the data is incorporated by 
making into permanent magnets a required number of the 
magnetic members 4 in a required order. Fig. 3 shows, by 
way of example, a pass in which a magnetic film layer 6 
provided on the reverse side of a character-printed 
surface 5 of the pass is used as the data recording 
surface. With all the above arrangements, the data tends 
to be damaged by external magnetic fields. 

Further, Fig. 4 shows an example in which a bar code 
7 for use in combination with an OMR (optical mark 
reader) is printed as data on a price tag 8. However, 
with this arrangement, reading of data may become 
imprecise because of dirt. 

On the other hand, the arrangement in accordance 
with the present invention is such that a data card is so 
composed as to perform part of the functions of a data 
processor which is to be controlled, thereby eliminating 
all the defects of the conventional data cards and, in 
addition, providing unique effects. The present 
invention will be described below with reference to the 
drawings. Fig. 5 shows an electronic data card 15 to 
which an embodiment of the present invention is applied. 
In this data card 15, a PROM chip 12 as well as a group 
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11 of a plurality of terminal plates connected thereto by 
means of leads 10 are provided on a card-shaped substrate 
9 made of a suitable material such as plastic. Figs. 6 
and 7 show other embodiments of the present invention 
when applied to keys. In each of these embodiments, an 
electronic data card 15 is composed by providing, in the 
same way as above, a PROM chip 12 and a group 11 of a 
plurality of terminal plates connected thereto by means 
of leads 10 on an angular-cylindrical substrate 13 or on 
a circular-cylindrical substrate 14. 

Next, the structure of the PROM chip 12 provided on 
each of the electronic data card 15 will be described 
with reference to Figs. 8 to 10 , as well as the structure 
and operation/effects of a data-reading-writing device 
corresponding to the PROM structure. Fig. 8 is a block 
diagram showing an embodiment which is suitable for 
applications involving the handling of variable data 
used, for instance, in credit cards, tickets, passes, 
price tags, or programmable desk calculators. Figs. 9 
and 10 are timing charts for the periods during 
data-writing and data-reading, respectively, as performed 
in the embodiment shown in Fig. 8. In this embodiment, a 
re-writable PROM 31 is used as a storage provided in the 
data card 15. This PROM 31 has the same structure as 
that of a general purpose PROM sold on the market. The 
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PROM chip 12 of the electronic data card 15 (shown in 
Figs. 5 to 7) in accordance with the present invention 
further includes address gates 32 with regard to the PROM 
31, data gates 33, address latch 34 and data latch 35 
which keep for a certain period an address signal and a 
data signal, respectively, from these gates 32 and 33, 
reading gates 38 for reading data from the PROM 31, 
writing gates 47 for writing data therein, a control unit 
37 for controlling the PROM 31, the gates 38 and 47, and 
the latches 34 and 35, and a switching inverter 36 for 
controlling the address gates 32 ajjd the data gates 33 so 
as to switch them. Among the group 11 of terminals, 

terminals 39 to 42 are those for inputting and outputting address a 
data, a terminal 43 is that for switching address/data 
mode, a terminal 44 is that for switching writing/reading 
mode, and terminals 45 and 46 are power source terminals 
for supplying power to the control unit 37. 

The electronic data card 15 in accordance with this 
embodiment is constructed as described above. Next, 
writing and reading operations making use of this card 15 
will be described. In a writing operation, an address 
signal is, first, supplied to the terminals 39 to 42 at a 
timing S shown in Fig. 9 A and, simultaneously, a signal 
of the LOW level (hereinafter abbreviated as "an L 
signal") is supplied to the address/data switching 
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terminal 43, as shown in Fig 9 G. Because the operation 
at this time is writing, the writing/reading switching 
terminal 44 is kept at the L level all the time, as shown 
in Fig. 9 E, thus setting the control unit 37 in a 
condition for writing operation. 

Therefore, the address gates 32 are opened in 
response to the L signal from the terminal 43, and at a 
timing j, the address signal is kept in the address latch 
34 by the operation of the control unit 37* 

Subsequently at a timing i, the address signal which 
has been supplied to the terminals ^^9 to 42 is converted 
into a data signal, as shown in Fig. 9 B and, 
simultaneously, the output of the switching terminal 43 
switches to a HIGH level signal (hereinafter abbreviated 
as "an H signal"), thus closing the address gates 32 and 
opening the data gates 33. Then at a timing k, the data 
signal is kept in the data latch 35 by a signal from the 
control unit 37, as shown in Fig. 9 D. 

At a timing M, the control unit operates to write 
data from the latch 35 via the gates 47 at a location of 
the PROM 31 addressed by the latch 34. Then at a timing 
H, the control unit 37 supplies each of the latches 34 
and 35 with a clear pulse to erase the address signal and 
the data signal respectively kept in these latches, thus 
completing the writing operation. 
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As described above, in this embodiment, the 
arrangement is such that control pulses to be supplied to 
the PROM 31 during operation cycles operate sequentially 
with reference to pulses supplied from the control unit 
37 to the terminals 43 and 44, and are interrupted when 
one operation cycle is over, thus eliminating the need 
for supplying control signals from outside the circuit. 
However, an alternative arrangement wherein all the 
control signals are supplied from the outside may be 
used • 

All the electric power which is necessary during the 
above operation is supplied from the power source 
terminals 45 and 46, 

Next, a reading operation will be described, the 
timing therein being shown in Fig. 10, An H signal 
corresponding to a reading operation is previously 
supplied to the terminal 44, as shown in Fig. 10 E. 
First, at a timing s, an address signal corresponding to 
the data to be read is supplied to the terminals 39 to 42 
and, simultaneously, the address/data switching terminal 
43 is held at the L signal level. Then, the control unit 
37 supplies a latch pulse to the address latch 34 at a 
timing j, as shown in Fig. 10 C, so as to keep the 
address signal therein. 

The location of the data to be read having thus been 
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addressed, an H signal is supplied to the switching 

terminal 43 at a timing i, and at this timing, the gates 

32 are closed and, in response to a signal supplied from 

the control unit 37 to the reading gates 38, data of the 

addressed location accessed from the PROM31 is supplied to the 

terminals 39 to 42. The data is read continuously, as 

shown in Fig, 10 B, only for a time period during which 

the data would have been processed by a data processor. 

When a clear pulse is sent from the control unit 37 to 

the latch 34, as shown in Fig. 10 H, the reading cycle is 

completed. 

The symbol TCY indicates one cycle period for each 
operation. 

The effects of the present invention are as follows. 

a. The PROM chip 12 can be sealed onto the 
substrate; consequently, no precautions are necessary 
when handling. In other words, precautions with respect 
to humidity or external magnetic fields are unnecessary. 
The other noticeable consequence is that it will be 
difficult to copy the content of the data card. 

b. The degree of reliability of the read data is 
high. That is, the data will almost never be affected by 
dirt, impacts, or similar factors. 

c. Because the writing or reading operation 
requires almost no mechanical driving portions, the 
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mechanical portions of the writing/reading device are 
simple, and also there will be no variation from in the 
initial performance . 

d. Because the data Can be directly read as an 
electric signal, as compared with the case wherein it is 
detected by use of various sensors, no waveforming 
treatment is necessary and thus any variation in the data 
due to such treatment is eliminated. 

e. The degree of precision of the data will not be 
influenced by the degree of precision of the writing 
device, in contrast with cards such as an OCR card. 

In addition, because no running system for the card 
is necessary, in contrast with cards employing recording 
medium in a magnetic form, stable reading of data is 
consistently possible. 

f. Because, amongst other possibilities, it is 
possible to employ an arrangement which enables data to 
be changed, this is economically advantageous. 

Incidentally, instead of using the PROM in the 
above-described embodiments, it is possible to utilize a 
PROM which enables to clear and to write data by making 
use of ultraviolet rays. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 to 4 show examples of conventional data 
cards respectively showing a credit card, an 
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electromagnet key, a bar code price tag, and a magnetic 
seal pass. Figs. 5 to 7 show embodiments of an 
electronic data card in accordance with the present, 
invention. Fig. 5 showing a card-shaped substrate. Fig. 6 
showing an angular cylindrical substrate. Fig. 7 showing 
an circular cylindrical substrate. Fig. 8 shows another 
embodiment of a programmable ROM used in the electronic 
data card of the invention, while Fig. 9 is a timing 
chart for the period during writing and Fig. 10 is a 
timing chart for the period during reading, 

9 ... card-shaped substrate, 10 ... leads, 11 ... 

group of terminal plates, 12 ... PROM chip, 13 

angular-cylindrical substrate, 14 ... circular- 
cylindrical substrate, 15 an electronic data card of 

the present invention. 
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